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Abstract of JP1 01 08682 

PROBLEM TO BE SOLVED: To obtain a new 
gene for producing a transformant useful for 
producing a copolymer of a 3-hydroxyalkanoic 
acid, etc., comprising a gene coding a 
polypeptide which contains a specific amino acid 
sequence and brings about polyester 
polymerization activity. SOLUTION: This new 
polyester polymerase gene codes a polypeptide 
containing an amino acid sequence of formula I 
or a seqeunce which is deficient in or replaced 
with one or several amino acids or to which one 
or several amino acids are added in the amino 
aid sequence and bringing about polyester 
polymerization activity and is useful for producing 
a poly(3-hydroxybutylate-3- hydroxyhexanoate) 
random copolymer which is a copolymer of an 3- 
hydroxyalkanoic acid of formula II (R is H or a 1- 
4C alkyl) and is excellent in biodegradability and 
biocompatibility. The gene is obtained by cloning 
a chromosome DNA library prepared from a 
chromosome DNA of Aeromonas caviae A 
FA440 strain by the use of a probe. 
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* k BisB^yx^f-ji/^flEBsae^xttiiG^^ 
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*^t£tt*t>/c6-r#y^^ Kta- FT4#yx* 

*£f»#S38Et^it£^^#fc* K 
[ft*JB6 ] #y xxr JUfi£B£ifi£^©TiSfc# 

K*3 - F* 3DNA**tft>©r*S 

^snaasiB5»j«:^t?fc(Dr* salvia 3 iai8©ae 30 

8 ] 1 £ 0 < « 2 ISiE©* U r ^ 

^BSRaG?-X»9l*3S 3-7 ftfr 1 ^cciats 

[ imm 9 ] «*s 8 i e«0«» * ^^-ku^t 
im>m 1 0 ] «*3s 9 ie«® 

1] #'Jx^f;W : 40 

R 
I 

HO-CH-CH2-CGOH 

■C*-S«*S1 OEKcOsPyxx-fJUOUifi^ft. 

2] tfyxxir;^ #y (3-b Fa* 

h-3-b FPt^tyx-F) 
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[ftnoHMttltNB] 

[0 0 0 1 ] 
[0 0 0 2 ] 

[S£*dr«] < #»;-3-tFot 

vT^U-h ( PC3HB) ) x*;H*-<DSf 

£ 0 a^»ttrtfr6»lffiLfc PC3HB) 180'CggCC 
>" 77X^^il>raa$tltl^ 0 -*/c. P(3H 

[0 0 0 3] iS*P, 3 -b Fa*i/^U- FC3HB) <t 
3- b FP+S/M^^x-FOHH) t<D2f8ft#M£i 

#yxX^ P(3HB-CO-3HH) fc^'^Olfigffi&COl* 

^teJ:Cf«FH¥7-265065^fi*tc*n*4iiBliS3n't: 

Cn6CD^$K(D P(3HB-co-3HH) *S-&ft<Dl!JS 

mt, ±J:0^fBL/cTxn*^^ • tttx (Aenomo 
nas caviae) ^ffll^T^U-f y-^^i^S 
£B££-f *4>©-C*a. ^B^jSOfc PC3HB-co^3HH) 

ichMX-ezZctmnhfrtcZtiXi,^ (y. doi, s. 

Kitamura, H. Abe, Macromolecules 28, 4822-4823 (1 
995)) . bftbteffib, »BB 5 F5-93049*fiffl*5<fcO s # 

M¥7-26506S^5ia«:IBK©«Jfi*ffirtt, ^ g xx r 
;HR^ ((gj»a*1!J«crt©#yx^^;^W«) ^ffiC^ 
fc#>, PC3HB-CO-3HH) ft3B^# y xX^«r*JR*rft 

[0 004] 
[0 0 0 5] 

oite^^^u-^>yu, S6cc#yx^f-ju»*» 
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[0 00 6] -rtt*>%, **9Jt*. EJWW2t?«Stl 

#uxxf^s^stt£fefc6t"tf y^?'^F£ 
K , r4# , jxx^;us^»*ae*r**. sate 

frfe©#W6ft£<, io 

tooo7] s&fc, BJiB^yxxf-^a^ 
■Hate?- <t* rae^oiaacrFaccffa-i-s*-- 

n*T5 ^iffi9ij*3-F-raDNA*^fe<z> <wa 

rtt. i29ll#^6r^3tiST s v®ge?yxte:f£7s y 20 
BKWKfc^t: 1 %L < tt»ffl©7 $ g& 
«b<tt*HnS*ifcEW*d*. xy>f;U-CoAh F 
9 £ - -fc'rStt* fete # »J ^ F * a - F"T S D N 
A*$t?fe<D (m«E^J#^5) 
[000 8] CCt, $»^ f JxxfJH^ifS 

vitidWc&^T lffl^o < te£fefi©7 ^ ^iSKX^v 

gg^ tfjWW*R#£&Tfe, SKts-'WBBI** 

tz># y ^7'* F## y xXf^US^ffittSrW-f SIR 

0, *(0#y^^F*3-F*r*DNAfe*»«©J8 30 

«EW©»l#a©-rf^*->3W**0tefe©ta-- F 

[0009] sect. #§miz. Huia^yx^f*;^^ 

&c J: o r JBSNKft 3 ti teEHIESlfrc & & . 

[0010] Sfcfc. ilWE»»IE!S^«:igift 

cc*g#u wetisftwu^e^yxx^i/tSBcj-* 
ci*««<t'r*#yixf-juoi86*tt'r**. #y 40 

[0 0 1 1 ] 
[ft2] 

R 

I 

HO-CH-CH2-COOH 

[0 0 12] (Rtt**« J ?-X»^»ai-4<DT;U* 

^s**-f. ) r7n£ftS3-t: Fn*s/riU*>K© 

(Wx.il #y (3-t Fn^v^U-F- 
3-fcFo + ^+lf^x-F) 7>#A#tfi£ft) # 50 
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[0013] 

a) ^yxxf-^fi^gsSite^F-o^a-^^^ 
*»w©*yx^f-;us^^Riie?-» % rxp^tx 
micmrzmLWvmwfrhftMztiz, tr, #yx 
x r ius^wsRae^iW-r & an* 6*a» d n a £ 

x (Aeromonas caviae) #^£&:f 6tl£ 0 
[0014] *af*DNA©l8»»&*P<D*ffi«:ffll»a 
Ci*iT*5. rxo^X-tttxSLB 

Stft*ce*utea, ^{b^+itx^u h y^^;ur>^e 

x«)AS (Currnt Protocols in Molecular Bioloqy.l 
2.4.3 I, John Wiley &Sons fflfiS, 1994?) 9<C 
J: 0ftfi#DN A 

[0 0 15] ±e©#ffifc<fc0»6hfcDNA*aSft 
MIB^R <m«Sau3AU BamHI. Bqlll^O rSP##)5? 
Utefg, 7W;*X7t * — MffltfrK DNAW 
fr*Ry>H{fc-rs. Ctl*»JIS»* (W*«BamHL B 
qlll 9) VtyViLtc'<9Z-£5 4y-i<'a>£Vr 

i\ ^r/^y-if&s-r s. 

[0 0 16] S£»£»rB»W{cJ«l 

{?HAtfEMBL3 , M13 , A gtllll*** 
tf6ft, 77X$ F<i?^-iUt{i, W*«pBR322. 
pUC18 k pBluescript II ( STRATAGENEttl? ) 5Wptf6 

C^^^^^^cootfc, friBSiJIBB3R"C«K 
[0017] DNAKM*i^^^-Br>|-<b*jittS^4 

cctt. &»DNA'j^^ffli^c -eor, DNA 

[0018] fi^aKfefttcfflftil.^^ 5r-*»A"T S«c 

gS*«J^IIIM©»^tt* his 0 AS ( Lederberq ,E .M. 
etal .,3. Bacteriol. 115,1072 (1974)) ^XU^7 hnij< 
U — ^3>S (Current Protocols in Mslecular Biolo 
qy f 1«, 1.8.4 H, 1994?) *»ffltSCim, 
?@^itl^^T-vDNA©it^^>t'Fn • 

tr — i/>y& (Current Protocols in Molecular Biolo 
qy, m 5.7.11, 1994¥) 9*»ffl-TSCi3&Sr* 

(Giqapack II ; STRATAGENE tttjl?) SffiUSC i fe 

COOlQl^CtC, TxDW'+tt'x^'Jxx 
f-Jl/fi^g^iae^^&tP DNA KM-4f# Z>tc#><D7'V 



5 

ccotvctt, m&wm&frobo&ftibti-c^z (peop 

les, O.P. and Sinskey, A. J., 3 .Biol .Chem. , 264, 15 
293 (1989) ; Huisman, G.W. et al . , J.Biol .Chem. ,26 
6, 2191 (1991) ; Pieper.U. et al., FENS Microbiol. L 
ett., 96 , 73(1992)ffi> B fCt, £ hfcCDT 5 >>«ffi 

5 ' -CC (C/Q CC (C/G)T0GATCAA(T/O AAGT(T/ A) (T/C)TA(T 
/QATC-3' (12?«J#^7) . ^L>'5'-(G/OAGCCA(G/QGC 10 
(G/C)CrCCA(A/G)TC(G/QGGCCACCA-3 ' (EJIJ#^8 ) r 

[0 020] CtiftO+'JdT^^Ut^Kt^-f^- 
<hU rxp^n • txoSSS(*DNA*^gi 
l/T#y-rf9— tfjtMSSC (PCR ; Molecular Clonin 
q, 2ft. 14.2M, 1989^) £tT5, PCRtC<fc 

■) # y x * r ;bS^B^aer-^SS»WtcJf *it a. 

[oo2i] *k % c©»»Jts»rfr*a3ft»ai«:fla 

-/W :/y #W4f-^>3>£fT 5 (Currnt Protocols i 
n Molecular Bioloqy.lft, 6.0.3 1, 199*¥) d 
[0 02 2] PPX->W:/y ^^^>a>6CiO^ 
^>;-^>y^4l/c^:SiM^6T^^Ua (Currnt Pro 
tocols in Molecular Bioloqy,lft ,1.6.lM , 1994^) 

fc<fcoT:/5;*5 F£igiK*£c #yxxf 
il/S^BSRae^f* S tf D N A »r##f# 6 n £ o 
[0 02 3 ] ±iBD N AWtf*©ffl«KyiJ©&£». &*o 
WAtf1^>^-a (Molecular Cloninq,2ft, 13. 
31, 1989^) ^CC^T^CcttfT'^ 30 
tt##T§Sg. W;ttt373A- Dm *>-£X>U*~ (Applie 
d Biosystemstt) C <t#r* *. 

[0024] mm^ i ec#»£©# y x * t^s^b 
#r*#y^* F##yx*fj«£iStt*t>fc&i" 

#^2"castiar 5 FTSJMffiTWrfc - ? 
i><o<Dtei)\ sffifin F>tcte^r©*S&*ia— o*y 40 

^7*^ F**- FTSffiSSttf**t>fi£-f*fc©*C* 

[0 0 2 5] ft*, JiKXfc^SfcRB. &»©»Ci#l 
$J£Sl^^f& (Current Protocols in Molecular Bio 
loqylft, 8.1.11, 1394^) lC£*)m&tZ>CtifiX 

«c<fcoT. *Si^tt»*S^J*WJ"*DNAWr)t*^ 
p-^iLr^-f^yy-fXS-ttSCifcJ:*). *«w 

©»e?-*»ac£#rss. so 
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[0026] (2) &mm&i*oim 
fca^-r&it3E*K:*A-r*ci«:j: offence a* 

[o 027] r^yy^^iRtcK-rsa^tt. 

**iH<oafti#DNA3is«Hi£tti'ra4!WR 
pJfi6-r*S£0KFK:. :/a*-*-\ **W©DNA % 

SRK2W6&^**r*pLA29L7CATa: 37355) . 
^RSF1010Si5^^ ; S:^'5)pJRD215(ATa: 37533) 

[0 028] 7u*-$-tbxiz> m^tpvminz 

S<>©'C*tiKl> , fti*flBl»rfcJ:C>. W*.tf. trp ^ 

pje _$_ % iac:/P*-*-, p l ^'p^e-*-* p 

(Current Protocols in Molecular 
Bioloqy, lft, 1.8. lH. 1994^) , xU*FP#U- 
^>3>S (Current Protocols in MolecularBioloqy, 1 

«. 1.8.4 h, 1994^) mm-fhti*. 
[0029] mmzmut Lxm\.>&m&&* mi** 

Z~tl,X s W;UfYEpl3 v YQ)5(»#W6tl4. 7* 
n-t-dr-ibttt, Wl&tfqal 1 ^O*-*-, qal 

S ( Methods . Enzymol . , 194 ,182-187(1990) ) , X7xP 
(Proc.Natl . Acad. Sci. USA, 84, 1929-1933(19 
78)), ftB'J^'JAS ( J. Bacteriol. ,153, 163-168(198 
3)) Wtfmihfth. 

[0030] mmm^m^t bxm^zm&te, $m 

L/TWI^^pcDNAI, pcDNAI/Amp ( -Y > t* F P 
[0 0 3 1 ] CCt, MEO<fc9(CL'C^Stlftitttt 

E?»JB. #yi^^^S^W5RJte?©55^Cc, -eco± 

aa ctf* cc # y x ^ f- ;u^j«cc bb lew * 
#yxx?-ju«^jwe*tt. m-<D7'p^- 



(5) 

7 

[0 0 3 2] l> XXf*)lW&B%&G&<0±MtC{iL& 
■fSORF*fe{T TORF 1 J Ti*fc<a»-f* 
ORF^WT rORF 3 J <hl>9. ORFltt, Mftf*3 
# y x X ;KD cc H^r £ fifef-Xtt # y* * r ^ 

s^^aerfo4><D<bst>n€>o orf3^ 

^' 'J X ^ f Jb4MiCM4-r ^ ^ / - C 0 A t F 7 

te? (R) -^fflxy^;U-C o At K-7 £ 
Ufc. 

[0 0 3 3 ] *»M"C«, H 1 &t7jVf<£ 5 6C, #£*I$IJ$J 10 

WA (Hi CD &tfct>t r_35/-ioj tmtik) , ^yx 

^f-^S^BSRite*. ORF lStfORF3*^feEc 
oRiKJt£^n~^>^bfc (0 1 (i) ) o C(DKK-«r 

[0 03 4]*(C, EE32JC*$t»t:ORF lXttORF 

[0 0 3 5 ] EE32*. »3!#Jf8««40FRl©»R 20 
W*&««<t<DPJI. &tfO F R 1 ©»!R#±«*S4 #yx 

x f jte^ ©aiRBBte««i <t ©ra k * ft-eft 

*JRB*BglII SMi^AU Bqlll fc cfc 0 OR F 1 £ 

(mi (2) ) 0 cnigittccL-c, #yx* 
?)im&B$m&-<Dmiw±ffi$t o r f 3 & ohcc 

AIRIER BamHlMi$£ If A 1/ , BamHI^SCC J: 0 O R F 3 
(SI (3) ) o 

[0 0 3 6 ] ORF IRO'ORF 3©Wi*:ftfc3'£& 
fctt, EE32frC3t>T, ±IBO RF l&O'ORF 3£^ 
*S-&S»flF4P*tfit.KJ:l» (01 (4) ) o fcfc* fW 30 
RBSRSBfttt* "J * U** F*JBt»fc«MM* 

MW^^S (Curmt Protocols in Molecular Biology, 
1«, 8.1.1 I, 1994^) iCjZ-oXmXtZCt&Vi 

[0 0 3 7] CO jmcbxm 6ftfc^ft^ft<Dit£T- 

RD215 (ATCC 37533)) «C#AU ffeft/dfift*^* * 
-«rffll^r % 7 W !i -a-hP77X (Alcali 

genes eutrophus) * PHB-4 ft (DSM541) (# y x^r;l/ 

Gf&mmm taawarra. awrattii/ttt, 40 
w*t*Bfb*^f ^Affi, aft^t'^oAa, (6ph 

[ 0 0 3 8 ] (3) # y xXir;UD|?j& 

©^Kifie^-ctftons. 50 
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[0039] r^y^^BtcK-rsa^x^* 
©5%©tr>rftfr*soRLfc*s*> w*tfasR«*o.oi 

[0 04 0] RSRjHtt«^«jOiSjiCc£*"C*0 , * 
o % ^yxXf-;l/^)5JE©J^<b&Sfc©r*f3, 

ft 2 »±a)ttiiiHSttst« ^® i-r^ci^-ct^o 

^SRft2«±©j*mM»»!RiL/r«, AM 
ft ><-Aft ***ft &ft Mtt. RttXB^tt 

MS L < tt 5 y * * >»9©reiKf»X» C ft 6 fllKMO 

xxf;k 9«3y;l/r^3-Jk 

;l/T ;l/ n - MS b < \t X * )l 7 n - MgJL « C in 

[0041] msmt bxtz, «^«T>*^r , ^{b 

+x v 3->^f-^-yy*-^Pife>ns. 
<turB, may^KSi-^y^A. y>^®^y 

[0042] mmm&mb i*©»aw*fr 

T, 25-37 ft Cr^^^24B#^± («*.ttl-7 

a) ff 9. ^?t7^>x r>t^>y>, f* 

-eur, efs-racitcio^yxxf-^iBiftrtfcS 

as-!*. ^CDf^, C©#yxX7^rt/£@iRT&o 
[0 04 3] KattO^P^-^-ifflli/c^a^^* 

tTJW-e-D-^*#7^ hb^y^F (IPTC) , ^> 

[0044] «j«fflja^?g^<!: urf$6n/cffjsi£^<* 

*S*"i"'5SiftiO'C«, WIx.^RPMI-1640 , DMEM^tfe 

Xtt C ft 6 ^ ^KKlHli»*JBa 1/ fcS**^ C ^ 

^ft^o JSHtt. ffl^5%C0 2 1?ST. 30-37°C-Cl4 
[0 04 5] ^WJCfcC^T, *yx^fiKiD»»«W 
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assets * y-,>nfcin*.-c# y xxf-ji/tttiRStfa. 

[0 04 6] fcbhfctfV xZFfrifiEttiVbVXlbZ 

S I : 
[0 047] 

Ht3] 

R 

I 

HO-CH-CHz-COOH 

[0 04 8 ] (R«*3RM : fX«^*»l'-4(Dr;I/* 

^;v-^7 r<tb/cSS£f* W'JiXfW 
tf#y (3 -fc Ko+^^u- F-3-fc Fa*^ 

*1^X- h) (P(3HrVco-3HH) ) m 

«p(3hb-co-3hh) zmibxTm&v&Mtzffii*™ 

[ 0 0 4 9 ] fikfrCtt, #'j-3-bFO*^U- 
h ( PC3HB) ) 'J + 

h-3-fc Fn*S"<'J U-F) ^>^ASS^-f* ( P 
(3hb-co-3h\o) 08J£ffit"i>rBF38. H»^«cSti# 
fc# t ch6©#Ux^f , ^tti*ISatt*» : F©fe»K: 30 

[0 0 5 0 ] &SHK6CD3 - t FP^^+f^i- h 

** y %>c t ccj: o rjsaf ba^er* 

ffl I > /cft*<D P( 3HB-co-3HH)S?i§& ( «fK§¥ 5-93049^& 
[0 0 5 1 ] CtlKfcfU *a!«r«PC3HB-co-3HH) * 

»^#ijiX^;nfe*iR*rSfe*-r5ci3W-c**. ± 40 

*^coa<£T4fflc^r pc3h&-co-3hh) y XX 
^;HK£jt«4 Wffl*r £ c t i> x » £ o 

[0052] 
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*y-*fWLfc. 

[0 0 5 3 ] rxP^tX • t*xFA4 4 0**10 
0ml (DLBtgift (l%-Y-*Fx*X. 0.5 %YV7h 
X 0.5 %^{t^h U^A, 0.1%^3-X. pH7. 

5 ) 30Tir*rfcJg*Uc&> mt^VrishYV 
* ^-^A^ (Currnt Protocols in Molecula 
r Biology.l^, 2.4.3.H, 1994?; John Wiley & Sorts 

[0 0 5 4] f#e>n/c^feftD N A*fMPBR*Sau3ATC 

Uftftmbtc* *k'<^*-^^5FR:oi»m 3 

X $ ^-r*SpLA2917(ATC3C37355)*ffifflL/c. 

C(D7 7X$ K4»IISB«BgllI Xffl&b. RU>Wfc 
4Mi (Molecular Cloning, 1^, 5.7.2 H,- 1989?; Col 
d Spring Harbar Laboratory UfiS) ^rJSL/dS, DN 
A y ■ fe* %m l > T &&f* DNAgj3^^«?»r)t4jiife3 

[0 0 5 5 ] C(DaaSDNAKit*ffll^c^>tfhO • 
/Sy^r— (Currnt Protocols in Molecular Bi 
ology.l*, 5.7.2 1, 1994?) &C <£ o T^JHK S17-1 

^y-*flfc. 

[0 0 5 6 ] rxD-ttX-ttb'xtD^'Jx^ 

f-;«^WSiae?-**&DNAIR«-*»&fc*©^o 

j£ L r 5 • -CC(C/G)CCCC/G)TGQ\TCAAa/C)AACr (J /A) (J/Q 
TACT/OATC-3' (I2^J#^7) v Rt>'5'-(G/C)AGCCA(G/ 
QGC(G/C)CTCCA(A/G)TC(G/C)GGCCACCA-3' (iB?US# 

8) r*34i4 2ttHO*U=f^^l/*^F*^Ji!EL/ 
[0 0 5 7 ] Ch6©*y=f**U**F*:/5-f"*-- 

L//cPCRttccj:or^«jxxf ^s^Bsae^* a 

JMMIOfc. PCRtt, 94 - CC30B\ 50*C"C30»Ktf72 

•C-C60»©5l£* 1 -9* A Pfrt bX cn*30l^^ ^Mf 
ofc 0 C©8»»i*eK>t«:DK DNA ttB*-^ h U 

[0 05 8] fiWc^a-^ffl^trxa^t^ • 

i; y >f -if - > 3 j: o r # y xx f-;ua^B*ate 

F«r*r**»M*Wioyfc. C(DA 
HB^er^yftCCjeoT^XS FSHiR-riCi 
t#>JiX t Jl/fi^BSRiSe^ «r^tf DNA Writ *f# 
/Co C<7)KmOBqlII-EcoRI K)tCCOOr^>^^&C 

iorg| 5 n £ 3 . 2 lApK^ttSEM^ftS ^ ti/c 



(7) 

11 

[0059] 3e>tc, ccDSSie^co^rtai5]i4^ 
^ i -cm z ti s &see?'j (i785b P ) # y x x t^s 

[0 06 0 ] */c, E^J«#9Xttioc«3tisfiSE 

^JfcW-TSKJttetec^ ±ISl785bpCDSSi2?iJ(DTfiS 10 

^c#a-r^405bp ©ae? (or f 3 ) stfeamtsfc 
«l afeo t «c±i*K:ffa-r4354bp ©ae?- (orfd 
sa f ^RH»««*ra5£i//c a orf i<&ttSEW*:E 

ORFlfcJiOa-FStiSTS-'KEEW* 
|^J#^4tC, ORF3©SfllEW*WJ»-95, OR 
F3«cJ:0=i-F3tiSr5^ Ki^J4E?»J## 6 icf* 
1\ CCt, ORF3^»;x^r;l/^^CcH^-r^ 
x/>f;l/-CoAt F5*--te*£3- F-T*afe*©fc 
(DVfoZ> 0 ^LX, ORF 3CCJ:*3=i- KSiaSr^^ 
•**T4#y^^ F#xy >f;U-Co At F5£ — 20 
tfffitt, «fCC (R) -ftSWi^^-CoAtF^* 

iDt^t^ *fc, E5(l»^9S^iac«ShS** 
EWectoot, MftHflMRtttiM l ^383 #gr&0, 

IS^f»^«tt^3010- 3l87#a 

[0 0 6 1] [iMi2)7;^»jnx-a-hD7 

mzwixmjzZfttcmmBmm. orfl 

XfvUfi£if^aiK^\ ORF 30 

t? Bql II-EcoRI ®\)n<D Bql IlfflJffi 4 EcoRI V > id - £ffl I > 
TEcoRlg{S(4i 3.2kbp^EcoRI-EcoRI»TK- (E E 3 2 

Kit) £f#fc 0 cn*r;u^yy*xfliK:i(|-r*JS*«j 

+r»«Plttft^X 5 Kp3RD215(ATCC37533)«:Jf A 

u f#e>n/cffl^7*^^^ p^r^ayy** • 

h P 7 T * PHB-4 ft ( DSM541) U X X f-^J&t^tfS 
[0 0 6 2 ] -Ttttofe, ST, F* 

ffli » "C *HMsi7~i ft£&{b# ;!/ ^ Affitc J: o xfflt 

ma,it 9 c<Dfmttmm£T)\>* yy*x - a- f 40 

U *n-en©^»«o.uni«rii^L, 3o-cr4B$rfl^ 

^L/Co COi^g^MBFi^l (0.9%'J> 
i^Il^hV^A, 0.15% U A, 0.05%Sft 

TV^-^^A, 0.5 Y-Z. 1.5 0.3m 

q/ml^W^V) KlBffU 30 e C*C 5 BPfl^lb/c. 

[0063] a»x.^B«t©^7^ 5 K#r;i/# y y 

*X • -3.- hU^TXRHB-4 ftttiei^ft&i^W 



ftfflW- 1 0- 1 0 8 6 8 2 
12 

WX-a-hD7r^AC32tt(«T, AC32& 
I^lSlftaSW^SBrfc, FERM P- 15786<bUT§rf*£ft 

[0 0 64] sfetc^+y^K^u^f-Kiffl^/tau 

tt^SW^MS (Currnt Protocolsin Molecular Biolo 
gy,l«, 8.1.1 H, 1994^) &C<£o~CEE 3 

orf i ae^osra^-th^tiWJiEBSRBgiii awa* 

iAO, Bqlll-BqIII Krfr^X^^ii^CtCCcfcorO 

rf im&*&^LtcmxzimL. fpjrd 

215 idfAUc COllSfcA^X* F4ffll»r % ±» 
AC 3 2 lttiff^t. 

[0 06 5] mm, saHaftswssfficc j: e e 3 
2W©orf 3ae^<Daracc*n*nsjiia*Ba 

nfll^&fc&AU BamHI-Ban«lKJt*^S-l**CiK: 

J:orORF3«E?-3W«fel/fcilffr*fWb- 

s Kp3RD2i5 tc}$AL/c 0 co^^x; F£ffll> 

fetTAC3 2 3ttm 
[0 06 6] HfiWC, EE3 2Brit*©ORF lafi^ 
©H5»«C*nehWIR»*BglII ORF 3iS£ 

T-©«r»^*n*h*fJPRB*BamHlfflJffi*2iA0, Bql II 
-Bql II Kjtte«fc^BamHr-BaraHI*rit«:X*S'a:*CiCC 
J:otORFl itfe^fcJ: t>'ORF3 itfi^^SCC^ 
UfcgrM*4flFS{L, 7 7^^ K P JRD2i5 CCJfAUfc. C 

L/Co 96nfe»Riaft»t. KTAC3 2 1 3^i^ 

[0 06 7 ] Sfefc, EE3 2Br)t*«S4ly, PCR 
ffi{cJ:or#yxxf-;«^»3RaeT-**»IU, f#6 

7 r x**^ y xx f->i^xdtKa^o3mmiffM& 

C9ttlttR«&a)IBKcMiAbft:. PCRtt, s'-agitccc 

OCCTCOGGTGTGGCTCM- 3 ' (|S^J#-^H) J: U 5 1 -GGCATAT 
GCCCTCATGCOGCCTCCT-3 ' (i2?'J#-*f 12 ) 

94'CT308\ 55°Cr3C^Rc>*72 0 Cr6(#CDSJ^4 1 

[0 0 6 8] C<Z>DNA8Wt£:?"^;^ Fp3RD215 CC}f 

AO. fiwcfflu^x^ F*flac>r, ±»©«^ 

jSfffi^CcfcoTT^^yy^X • a- hn^rXPHB-4 

[0 06 9 ] (ISiS«3] 7Wjy*X ^hD7 
7^»J^^'^h077XH16tt, PHB-4 



13 



10 



tt % AC32**, AC32 1 AC3 2 3ft, AC 3 
2 131*, AC29t*£, ZtX^tl, 95ml(OMB^» 

(o.9%y>i-th'j^A, 0.15% y>K— 

t h WAZtt&tdgmcimL, fiD77X3ft 30 
°Cre»L/c 0 AC 3 2t*. AC321S, AC 32 3 
ft, AC3 2 1 3»MAC2 9ttiCOlit«*t7>( 
*x>«r0.2qA©iflffi^WSi*/C 12B$ffl, 24B$Pb1 36 

n$raao'48«FHi««a«:*n*ti i mi© i z>m 

[0 0 7 0 ] HI 6ft. MAC3 2 1 3ttCCO(,>Ttt 

30°CX'72mffl%mLtc o fcte. AC32 13 

[0 07 1 ] H 1 6ft, AC32S, AC3 2 1ft, A 

C3 2 3ft, AC3 2 1 3ftCCOC>Ttt±$©MBigift 

fc 1 ml© 1 %^*>Btf- h 'J -5 A£fln*fcfgif KflM 20 

U igP^X^ 30'CT?^L/A:o &te. AC3 2 

ft, AC3 2 1ft, AC 3 2 3ft, SO'AC3 2 1 3ft* 

1 ^^^vKfeJSfBHfcbfc^Ux^l^fiB 



(8) 10- 1 0 8 68 2 

14 

1 ml© 1 h U A^r^ttlL 

to 0 7 2 ] m&mc£^xm#z®ms> 

/Co faSBftlO- 30mqtC 2 ml©$£K - £ ^ - 
(15:85) i2ml©^Dn*iI/A*jRJniLrffifel/. it) 

0 8 c-ci4o ^jjn^-r^citc^o, Bttrt^yx*^ 



h y ? 7 ««*Bff3fKGC-i4A, * ip hf^-y ^ Att 

GL1f-/X>Xft:S3NEUTKA B0ND-1 Ag25m, *7 

^ArtS0.25mm, $MJ?0.4 Mm) *flB(r>fc. afigfeff 

e>n/cism*a 1 , H2, *j<to'S3cc^f o 

[0 07 3 ] 
[«1] 





c 



) 



3HB 3HH 



H16 


3.00 


86 


100 


0 


PHB-4 


0.80 


0 






AC32 


0.99 


33 


78 


23 


AC321 


2.85 


92 


87 


13 


AC323 


2.85 


92 


88 


12 


AC3213 


3.64 


96 


85 


15 


AC29 


3.20 


94 


92 


8 



3HB : 3-tKa*S/^f-l/-K 3HH : 3-t Kn*^wyx- h 



[0074] 



« « [H2] 



<£ffil§ft J^iH 




(£■%) 3HB 3HH 



Hie 

A?ffl 



4.27 
3.57 
4.13 
4.06 



AC3213 *'U— y?4 3.54 

>|4 3.60 

;*-AS 3.58 

*l/>f>a» 2.22 



79 
81 
79 
82 



76 
77 
81 
70 



100 
100 
100 
100 



0 
0 
0 
0 



96 
95 
96 
96 



4 
5 
4 
4 



3HB : 3- fcKn L/-K 3HH : 



[0 07 5] 



[»3] 



15 



(9) 



m 3 ^7*>Wtkl&m£Lfc#V*Ay')l^f$, 



^¥1 0 

16 



10 8 6 8 2 







(gfi%) 


3HB 3HV 3HHp 
(^I/fc) 


H16 


2.50 


60 


50 50 0 


AC32 


0.77 


7 


30 67 5 


AC321 


1.67 


55 


46 52 2 


AC323 


1.27 


40 


48 45 7 


AC3213 


2.76 


67 


44 48 8 



3HB : 3-tKn#^^U-h, 3HV 
3HHp: 3-fcKn«/A^yx— h 



[0 07 6 ] :* ? £ >K££SgS<!: Uc*§£\ * 1 tc?n 10 
H 1 6*'C«*y (3-fc FP + ^^U- F) **# 
Jl/fi^B3R«^SR»6(D3HH (3-fc Fa*^*** 
;^fl£ffi^H*fe'C* 5 P H B -4 ftr J: o 

fi^fiL^t^o PHB-4ft«C7iD*«'*t 
fcx*3fc<D#U x^T^iaftlBRSeFfcfttfE E 3 2 
KH-*»ALfcAC3 2*-C«3HH (3-tKn*^ 20 
^t^x- F) #^22* 

F-3 fc Fa^-M^^x-h) 7>^aS 

M^f* ( P(3HB-co-3HH) ) £f£««ftfi»*fcD33fiS 

[0 07 7 ] AC 3 2 lft, AC 3 2 3*, A 

C3 2 1 3ftT1£3 HH^12-15^r;U%CDP(3HB-co-3 
HH) *r92~~96S*%B»U OR Flitted ORF3 

[0 07 8] £/c zgAl/fc* 'J xx?-;U»£i?*fi£ 30 

• a- h 07T^4*©t>©tcK8Sb/tAC2 9*"C 
94fiS%<DP(3HB-co-3HH) *SflU fi*<DM&& 

mmMtt*! «fcc«E«»*s««*«ffl >; x* 

[0 0 7 9 ] g&tf'jxxf ;HR*0*C»AC3 2 1 3 
mbtct C 6. ^2fC7KTJ:5Cc3HH#$4^5*;I/% 

<DP(3HB-CO-3HH) *76~8lfiB%Bai//c. ffiftiftCCfi: 
b~C&3 H H#^4 ^;U%<DP(3HB-co-3HH) &70BM% 

(3-t fo*5/^u- f) **#y^-©**ftia 

[0 0 8 0] &4b\ rxn^t^ ^tt'xFA440 
co-3HH) £8ST*C±#$B£$*n:i>* («pH¥7-26 

LT96£:S%<DP(3HB-CO-3HH) # % SfeffiferSflSt?* 
£ffi4»te*^«<fcL,T76^8lS»%<Z)P (3HB-C 50 



: 3-fcKa#S//^UI/-h 

i 

0-3HH) *s«[3tlSCi*5, &«IBl8(D*ffi<b 
J*««£. *HiSWI"CffifflLfc^S^ftCCj:SP 
(3HB-co-3HH) ^)iEffittffi«>r tlfc^ffit? 

[0 08 1 ] ^*>«*e^<fctyfc»ft. *2«c^ 
HI (3-fc Fn*i/^U- I— 3-fc 

Fn*S//<tfU-F) SM^ft ( P(3HB-CO-3HNO ) £a 

cnttmeftOW-rs^yxx^l/S^BRtt 

*X»£Lfti>/c«>r*S. PHB^tftcrxn** 
X • ^i-fc'xS*<D^';xXr;um^e^iieT^ft^ 
EE 3 2BrJt*agALfcAC3 2ftt»3HHp»$5 
*)\s%<D#V (3-fc FD*^^^U- h-3-fc FO 
*i/^»J u-h-3-fc FP+W^yx-F) 

&ffi£{* (P(3HB-co-3HV-co-3HHp)) fefSMMfc 
fc9 711°/ofaL/c. 



[0 0 8 2] AC 3 2 lft, AC 3 2 3ft, A 

C3 2 1 3ftTti3 HHp^2-8^;b%CDP(3H^co 
-3HV-CO-3HHp)^40^67mS%S^L, ORFljtfi 

^, ORF3»£?\ *Sl>tt*©W#*Xifc3tf*C 
<br*^ , JxX^;UiR$^L<^#^n^ (S3) o 
[0 08 3] Ctl6<0*SS3^%. TXD^tX^tb' 
xi*(D^';xXr;bm^^«^^4-7cD3-fc F 

[0 084] ORF3C0«|h]^ 
EE3 2»r^ii<!:U, PC RffifcJ^TORF 3 
ae^*»«L, ^7^U*PET-3a 
x>ttM) ©T7:/P*-*-T*fc#A0fc. PCRte 

5' -OCCATATGAGCGG\CMTCCCTGGAAGTAC- 3 ' (1S^J#-^ 
13) feet 0*5' -4ITCGCATCCGCCGGTGCITAACGCAGCTTC- 3 ' 
(E?»J#*tl4) Zy'v-iV-tlsX, 95°C"C60#, 68°C 

F £ ffi I * T AJ8SI BL21(DE3) ft (y;^ 
T, NB3ft£T£, 

[0 0 8 5 ] NB3ft£l00ml ©LBigMrT30*C\ 4B$ 
ffflS^L. ^ v^PW^^f Ffc'^y^F (IPT 

£6K30 e cT2B#r H is«uc o sft*at^»ai«:± 



(10) ftfflW- 1 0- 1 0 8 68 2 

17 18 

£>A*H#£f#fc 0 S4te7jVf<fc5K:. J6S^7^5 [0 0 8 6] 
F*j»AL/ca*©njagt*ia^Cc:ttiS(,^y -Ob-C o * [g|4] 

(l-s; F/mg£ >/W 





0 




1700 



[0 0 8 7 ] xy^;l/-CoAt F5*— fe*fiS14tt*P 
FxjU-CoA (S/^vttlt) £SH<hL (?&^0.25m 
M) , 2fite^O*fa«:#^5R*SX{t (263nm ) *« 
jtrZCtiCjzVJftltotc. ORF3iie?-«r#A 
l/n»&l»3>hO-^7X5 FPET-3a43IA 

[0 08 8 ]*Ct\ xy-fjU-Co At K^*-* tf* 

H5 



h u a - # «; r * u iur s Fy;i/«Su*ft##r*» 

#>-ofc B *fc*5^T«fc^«:J:bffitt«:tt3fiCC|fi|±3 

[0 0 8 9] 
i [*5] 



y^b-CoAtK^—eJtfiHt 



1700 
5100 



[0 0 9 0 ] f§6ft/ttiSixy -Y;t/-Co At F?#- ★E^Ji— SLfc 

^>^^©N*aS7 5y«iB?*J**3ELfciC5, S [0 0 9 1] 

6CC7Sr<fc^CCBB*&3 F>T*£Met fet^CDT^ -^ffii2 [H6] 

^6 /i^ycoit^ 



ORF3Sfe»b 



SAQSLEVGQKARLSRRFGAA ®fi#I#^15) 
MSAQSLEVGQKARLSRRFGAA (S5?HW16) 



[0 09 2 ] CQCtfrh. ORF3#xy^;U-Co 
At F?*— FOri>£C<fc>WltBrSfc. Me 

fc> ORF 3tcn- FStlii^ >f;U-Co At F5£ 

[0 09 3 ] ffitt«'Jl£©5J£»««: ( S) - 3 - 1 Fa 
*^y^-CoAft Fa***-* (S^^ttR) 

(&»lgo.2 ax? h/ml ) <hK{fcS!-3^>T5 F 
77^>^2*U** F (NAD + ) (*»«Ko.5mM 

) imatZt. x^ib-C oAt F?* — VOM 

m&ifi (S) £iSbfc (S) -3 

-t FO*5/^y^-C oA&f't Foy^— fe*©ff 

fficccfcorTHzFr-fe^-CoACcKftStaSo 



30ft CCf$-oT N A D + &ijs7c£ JVC NAD H#*£)$l/ * 340n 
m K!|$SW&R!K*£C;S. 3MCCxy^;l/-c o At F 
5#-*f# (R) -ft«FaWC*n«, NADHtt£flE 

[0 094] S7fcl7jrrJ;5fc: t ORF3CC:a- FStt 
Sxy-Y;l/-C oAt F7^-H2*ffl«r^c»^rtt. 34 
Onm OftjtSKltttx ^ -f - C o A t F 7 

ttI©»^isi^^:l5c■c*•^)rc^ ^ss© (s) -» 

SWxy -Ob-Co At F**~ fe* (^^tt») 

40 ftfc 0 

[0 0 9 5] 
[*7] 



S7 l#$GD340nm IZ&HZWtgMh 



ORF3i*xy^;i^CoAt Fv^-if 



0.045 
0.047 
0.146 



[0 09 6] C<D*SSj&>6, aSx/^-CoAtF o A t F? - F OtC»*C t W*o t 

v*~V\Z (R) -i*«pSW"C**C<!:^6^i&o [0 097] 

fc. ffiot, ORF 3^ (R) -(t^iy^b-C 50 *#MBfc«fc9. * i ;x*r;um£ff^jl 



(11) ftffiW- 1 0- 1 0 8 6 8 2 

19 20 
ffltErf-Z&tsim*.'***-. ttflft*.'** * * [0 0 9 8 ] 

5x7JU*>K**yv-:z^? hiT^ftfi^^'Jx^ ie?iJ<DgS : 1 78 5 
tt*JS0Ktt{cfl|hfc4jMlltt^ , ^^*»^'C**P(3HB- b^u^- : iSlftK 

co-3HH) t«WJ:<^SK?Illt?**jar*ffl-C**. * EM©«H : qenomic DNA 

ieyj : 

ATC AGC CM CCA TOT TAT GGC CCG CTG TTC GAG GCC CTG GCC CAC TAC 48 
Met Ser Gin Pro Ser Tyr Gly Pro Leu Phe Glu Ala Leu Ala His Tyr 

15 10 15 

AAT GAC AAG CTG CTG GCC ATC GCC AAG GCC CAG ACA GAG CGC ACC GCC 96 
Asn Asp Lys Leu Leu Ala Met Ala Lys Ala Gin Thr Glu Arq Thr Ala 

20 25 30 

CAG GCG CTG CTG CAG ACC AAT CTG GAC GAT CTG GGC CAG CTG CTG GAG 144 
Gin Ala Leu Leu Gin Thr Asn Leu Asp Asp Leu Gly Gin Val Leu Glu 

35 40 45 

CAG GGC AGC CAG CAA CCC TGG CAG CTG ATC CAG GCC CAG ATG AAC TGG 192 
Gin Gly Ser Gin Gin Pro Trp Gin Leu He Gin Ala Gin Met Asn Trp 

50 55 60 

TGG CAG GAT CAG CTC AAG CTG ATG CAG CAC ACC CTG CTC AAA AGC GCA 240 
Trp Gin Asp Gin Leu Lys Leu Met Gin His Thr Leu Leu Lys Ser Ala 
65 70 75 80 

GGC CAG CCG AGC GAG CCG GTG ATC ACC CCG GAG CGC AGC GAT CGC GGC 288 
Gly Gin Pro Ser Glu Pro Val He Thr Pro Glu Arq Ser Asp Arq Arq 

85 90 95 

TTC AAG GCC GAG GCC TGG AGC GAA CAA CCC ATC TAT GAC TAC CTC AAC 336 
Phe Lys Ala Glu Ala Trp Ser Glu Gin Pro He Tyr Asp Tyr Leu Lys 

100 105 110 

CAG TCC TAC CTG CTC ACC GCC AGG CAC CTG CTG GCC TCG GTG GAT GCC 384 
Gin Ser Tyr Leu Leu Thr Ala Arq His Leu Leu Ala Ser Val Asp Ala 

115 120 125 

CTG GAG GGC GTC CCC CAG AAG AGC CGG GAG CGG CTG CGT TTC TTC ACC 432 
Leu Glu Gly Val Pro Gin Lys Ser Arq Glu Arq Leu Arq Phe Phe Thr 

130 135 140 

CGC CAG TAC GTC AAC GCC ATG GCC CCC AGC AAC TTC CTG GCC ACC AAC 480 
Arq Gin Tyr Val Asn Ala Met Ala Pro Ser Asn Phe Leu Ala Thr Asn 
145 150 155 160 

CCC GAG CTG CTC AAG CTG ACC CTG GAG TCC GAC GGC CAG AAC CTG GTG 528 
Pro Glu Leu Leu Lys Leu Thr Leu Glu Ser Asp Gly Gin Asn Leu Val 

165 170 175 

CGC GGA CTG GCC CTC TTG GCC GAG GAT CTG CAG CGC AGC GCC GAT CAG 576 
Arq Gly Leu Ala Leu Leu Ala Glu Asp Leu Glu Arq Ser Ala Asp Gin 

180 185 190 

CTC AAC ATC CGC CTG ACC GAC GAA TCC GCC TTC GAG CTC GGG CGG GAT 624 
Leu Asn He Arq Leu Thr Asp Glu Ser Ala Phe Glu Leu Gly Arq Asp 

195 200 205 

CTG GCC CTG ACC CCG GGC CGG GTG GTG CAG CGC ACC GAC CTC TAT GAG 672 
Leu Ala Leu Thr Pro Gly Arq Val Val Gin Arq Thr Glu Leu Tyr Clu 



(12) *I$W¥ 1 0- 1 0 8 6 8 2 

21 22 
210 215 220 

CTC ATT CAC TAC AGC CCG ACT ACC GAG ACG GTG GGC AAG ACA CCT GTG 720 
Leu lie Gin Tyr Ser Pro Thr Thr Glu Thr Val Gly Lys Thr Pro Val 
225 230 235 240 

CTG ATA GTG CCG CCC TTC ATC AAC AAG TAC TAC ATC ATG GAC ATG CGG 768 
Leu lie Val Pro Pro Phe He Asn Lys Tyr Tyr lie Met Asp Met Arq 

245 250 255 

CCC CAG AAC TCC CTG CTC GCC TGG CTG GTC GCC CAG GGC CAG ACG GTA 816 
Pro Gin Asn Ser Leu Val Ala Trp Leu Val Ala Gin Gly Gin Thr Val 

260 265 270 

TTC ATG ATC TCC TGG GGC AAC CCG GGC CTG GCC CAG GCC CAA ATC GAT 864 
Phe Met He Ser Trp Arq Asn Pro Gly Val Ala Gin Ala Gin He Asp 

275 280 285 

CTC GAC GAC TAC GTG CTG GAT GGC GTC ATC GCC GCC CTG GAC GGC CTG 912 
Leu Asp Asp Tyr Val Val Asp Gly Val He Ala Ala Leu Asp Gly Val 

290 295 300 

GAG GCG GCC ACC GGC GAG CGG GAG GTG CAC GGC ATC GGC TAC TGC ATC 960 
Glu Ala Ala Thr Gly Glu Arq Glu Val His Gly He Gly Tyr Cys lie 
305 310 315 320 

GGC GGC ACC GCC CTG TCG CTC GCC ATG GGC TGG CTG GCG GCG CGG CGC 1008 
Gly Gly Thr Ala Leu Ser Leu Ala Met Gly Trp Leu Ala Ala Arq Arq 

325 330 335 

CAG AAG CAG CGG GTG CGC ACC GCC ACC CTG TTC ACT ACC CTG CTG GAC 1056 
Gin Lys Gin Arq Val Arq Thr Ala Thr Leu Phe Thr Thr Leu Leu Asp 

340 345 350 

TTC TCC CAG CCC GGG GAG CTT GGC ATC TTC ATC CAC GAG CCC ATC ATA 1104 
Phe Ser Gin Pro Gly Glu Leu Gly He Phe He His Glu Pro He He 

355 360 365 

GCG GCG CTC GAG GCG CAA AAT GAG GCC AAG GGC ATC ATG GAC GGG CGC 1152 
Ala Ala Leu Glu Ala Gin Asn Glu Ala Lys Gly He Met Asp Gly Arq 

370 375 380 

CAG CTG GCG CTC TCC TTC AGC CTG CTG CGG GAG AAC AGC CTC TAC TGG 1200 
Gin Leu Ala Val Ser Phe Ser Leu Leu Arq Glu Asn Ser Leu Tyr Trp 
385 390 395 400 

AAC TAC TAC ATC GAC AGC TAC CTC AAG GGT CAG AGC CCG GTG GCC TTC 1248 
Asn Tyr Tyr He Asp Ser Tyr Leu Lys Gly Gin Ser Pro Val Ala Phe 

405 410 415 

GAT CTG CTG CAC TGG AAC AGC GAC AGC ACC AAT GTG GCG GGC AAG ACC 1296 
Asp Leu Leu His Trp Asn Ser Asp Ser Thr Asn Val Ala Gly Lys Thr 

420 425 430 

CAC AAC AGC CTG CTG CGC CCT CTC TAC CTG GAG AAC CAG CTG CTG AAG 1344 
His Asn Ser Leu Leu Arq Arq Leu Tyr Leu Glu Asn Gin Leu Val Lys 

435 440 445 

GGG GAG CTC AAG ATC CGC AAC ACC CGC ATC GAT CTC GGC AAG CTG AAG 1392 
Gly Glu Leu Lys He Arq Asn Thr Arq He Asp Leu Gly Lys Val Lys 

450 455 460 

ACC CCT GTG CTG CTG CTG TCG GCG CTG GAC CAT CAC ATC GCC CTC TGG 1440 
Thr Pro Val Leu Leu Val Ser Ala Val Asp Asp His He Ala Leu Trp 
465 470 475 480 

CAG GGC ACC TGG CAG GGC ATG AAG CTG TTT GGC GGG GAG CAG CGC TTC 1488 



(13) »9B¥ 1 0- 1 0 8 6 8 2 

23 24 
Gin Gly Thr Trp Gin Cly Met Lys Leu Phe Gly Gly Glu Gin Arg Phe 

485 490 495 

CTC CTG GCG GAG TCC GGC CAC ATC GCC GGC ATC ATC AAC CCG CCG GCC 1536 
Leu Leu Ala Glu Ser Cly His He Ala Gly He He Asn Pro Pro Ala 

500 505 510 

GCC AAC AAG TAC GGC TTC TGG CAC AAC GGG GCC GAG GCC GAG AGC CCG 1584 
Ala Asn Lys Tyr Gly Phe Trp His Asn Gly Ala Glu Ala Glu Ser Pro 

515 520 525 

(AG AGC TGG CTG GCA GGG GCG ACG CAC CAG GGC GGC TCC TGG TGG GCC 1632 
Glu Ser Trp Leu Ala Gly Ala Thr His Gin Gly Gly Ser Trp Trp Pro 

530 535 540 

(AG ATG ATG GGC TTT ATC CAG AAC CGT GAC GAA GGG TCA GAG CCC GTC 1680 
Glu Met Met Gly Phe He Gin Asn Arq Asp Glu Gly Ser Glu Pro Val 
545 550 555 560 

CCC GCG CGG GTC CCG GAG GAA GGG CTG GCC CCC GCC CCC GGC CAC TAT 1728 
Pro Ala Arq Val Pro Glu Glu Gly Leu Ala Pro Ala Pro Gly His Tyr 

565 570 575 

GTC AAG GTG CGG CTC AAC CCC CTG TTT GCC TGC CCA ACA GAG GAG GAC 1776 
Val Lys Val Arq Leu Asn Pro Val Phe Ala Cys Pro Thr Glu Glu Asp 

580 585 590 

GCC GCA TGA 1785 
Ala Ala 

[0 09 9] EEJUS-^ : 2 * V Xuis- : MSStit 

&1<D&Z : 5 9 4 E?U©«S : 

&l : 

Met Ser Gin Pro Ser Tyr Gly Pro Leu Phe Glu Ala Leu Ala His Tyr 

15 10 15 

Asn Asp Lys Leu Leu Ala Met Ala Lys Ala Gin Thr Glu Arq Thr Ala 

20 25 30 

an Ala Leu Leu Gin Thr Asn Leu Asp Asp Leu Gly Gin Val Leu Glu 

35 40 45 

Gin Gly Ser Gin Gin Pro Trp Gin Leu He Gin Ala Gin Met Asn Trp 

50 55 60 

Trp Gin Asp Gin Leu Lys Leu Met Gin His Thr Leu Leu Lys Ser Ala 
65 70 75 80 

Qy Gin Pro Ser Glu Pro Val He Thr Pro Clu Arq Ser Asp Arq Arq 

85 90 95 

Phe Lys Ala Glu Ala Trp Ser Glu Gin Pro He Tyr Asp Tyr Leu Lys 

100 105 110 

Gin Ser Tyr Leu Leu Thr Ala Arq His Leu Leu Ala Ser Val Asp Ala 

115 120 125 

Leu Glu Gly Val Pro an Lys Ser Arq Glu Arq Leu Arq Phe Phe Thr 

130 135 140 

Arq Gin Tyr Val Asn Ala Met Ala Pro Ser Asn Phe Leu Ala Thr Asn 
145 150 155 160 

Pro Glu Leu Leu Lys Leu Thr Leu Glu Ser Asp Gly Gin Asn Leu Val 

165 170 175 

Arq Gly Leu Ala Leu Leu Ala Glu Asp Leu Clu Arq Ser Ala Asp Gin 
180 185 190 



(14) 1 0- 1 0 8 68 2 

25 26 
Leu Asn lie Arq Leu Thr Asp Glu Ser Ala Phe Glu Leu Gly Arq Asp 

195 200 205 

Leu Ala Leu Thr Pro Gly Arq Val Val Gin Arq Thr Glu Leu Tyr Glu 

210 215 220 

Leu He Gin Tyr Ser Pro Thr Thr Glu Thr Val Gly Lys Thr Pro Val 
225 230 235 240 

Leu He Val Pro Pro Phe lie Asn Lys Tyr Tyr He Met Asp Met Arq 

245 250 255 

Pro Gin Asn Ser Leu Val Ala Trp Leu Val Ala Gin Gly Gin Thr Val 

260 265 270 

Phe Met He Ser Trp Arq Asn Pro Gly Val Ala Gin Ala Gin He Asp 

275 280 285 

Leu Asp Asp Tyr Val Val Asp Gly Val He Ala Ala Leu Asp Gly Val 

290 295 300 

Glu Ala Ala Thr Gly Glu Arq Glu Val His Gly He Gly Tyr Cys He 
305 310 315 320 

Gly Gly Thr Ala Leu Ser Leu Ala Met Gly Trp Leu Ala Ala Arq Arq 

325 330 335 

Gin Lys Gin Arq Val Arq Thr Ala Thr Leu Phe Thr Thr Leu Leu Asp 

340 345 350 

Phe Ser Gin Pro Gly Glu Leu Gly He Phe lie His Glu Pro lie He 

355 360 365 

Ala Ala Leu Glu Ala Gin Asn Glu Ala Lys Gly He Met Asp Gly Arq 

370 375 380 

Gin Leu Ala Val Ser Phe Ser Leu Leu Arq Glu Asn Ser Leu Tyr Trp 
385 390 395 400 

Asn Tyr Tyr He Asp Ser Tyr Leu Lys Gly Gin Ser Pro Val Ala Phe 

405 410 415 

Asp Leu Leu His Trp Asn Ser Asp Ser Thr Asn Val Ala Gly Lys Thr 

420 425 430 

His Asn Ser Leu Leu Arq Arq Leu Tyr Leu Glu Asn Gin Leu Val Lys 

435 440 445 

Gly Glu Leu Lys He Arq Asn Thr Arq He Asp Leu Gly Lys Val Lys 

450 455 460 

Thr Pro Val Leu Leu Val Ser Ala Val Asp Asp His He Ala Leu Trp 
465 470 475 480 

Gin Gly Thr Trp Gin Gly Met Lys Leu Phe Gly Gly Glu Gin Arq Phe 

485 490 495 

Leu Leu Ala Glu Ser Gly His He Ala Gly He He Asn Pro Pro Ala 

500 505 510 

Ala Asn Lys Tyr Gly Phe Trp His Asn Gly Ala Glu Ala Glu Ser Pro 

515 520 52 5 

Glu Ser Trp Leu Ala Gly Ala Thr His Gin Gly Gly Ser Trp Trp Pro 

530 535 540 

Glu Met Met Gly Phe He Gin Asn Arq Asp Glu Gly Ser Glu Pro Val 
545 550 555 560 

Pro Ala Arq Val Pro Glu Glu Gly Leu Ala Pro Ala Pro Gly His Tyr 

565 570 575 

Val Lys Val Arq Leu Asn Pro Val Phe Ala Cys Pro Thr Glu Glu Asp 
580 585 590 



(15) 



27 

Ala Ala 
[0 10 0] iE9J## : 3 
: 3 54 

ATG ATC AAT ATG 
Met Met Asn Met 
1 

TTC GCC GCC CCC 

Ph e Ala 
Gin Leu 



10-108682 

28 



WiXOmM : genomic DNA 



GAC CTG 
Asp Val 
5 

CTC ACC 
A 1 a 
Leu 



[oion mm^ : 4 

I^U©«3 : 1 1 T 



ATC AAG 
lie Lys 

CGC TAC 
Pro 
A 1 a 
20 



AGC TTT 
Ser Phe 
10 

AAC CAG 

Leu 

Ser 



ACC GAG 
Thr Glu 

CTG CTG 
Th r 
Asn 



48 



CAG ATG CAA GGC 
Gin Met Gin Cly 
15 

GCC AGC AAC ATC 9 6 
Arg Tyr Asn 



I 1 e 



2 5 











3 0 










GAA 


CAG 


CTG 


ACC 


CGG 


TTG 


CAG 


CTG 


GC C 


TCC 


GCC 


AAC 


GCC 


TAC 


GC C 


GAA 




t A A 

l 4 4 


G 1 u 


G 1 n 


Leu 


Th r 


Arg 


Leu 


G 1 n 


Leu 


A 1 a 


Ser 


A 1 a 


Asn 


A 1 a 


Tyr 


A 1 a 


G 1 u 










3 5 










4 0 










4 5 












CTG 


GGC 


CTC 


AAC 


CAG 


TTG 


CAG 


GCC 


GTG 


AGC 


AAG 


GTG 


CAG 


GAC 


ACC 


CAG 




19 2 


Leu 


G 1 y 


Leu 


Asn 


G 1 n 


Leu 


G 1 n 


A l a 


Va 1 


Ser 


Lys 


Va 1 


G 1 n 


Asp 


Thr 


G 1 n 








50 










5 5 










6 0 














AGC 


CTG 


GCG 


GCC 


CTG 


GGC 


ACA 


GTG 


CAA 


CTG 


GAG 


ACC 


GCC 


AGC 


CAG 


CTC 




240 


S e r 


Leu 


A 1 a 


A 1 a 


Leu 


G 1 y 


Th r 


Val 


G 1 n 


Leu 


G 1 u 


Th r 


A 1 a 


Ser 


G 1 n 


Leu 






6 5 










7 0 










75 










80 






TCC 


CGC 


CAG 


ATG 


CTG 


GAT 


GAC 


ATC 


CAG 


AAG 


CTG 


AGC 


GCC 


CTC 


GGC 


CAG 




288 


Ser 


Arg 


G 1 n 


Me t 


Leu 


Asp 


Asp 


I l e 


G 1 n 


Ly s 


Leu 


Ser 


A 1 a 


Leu 


G 1 y 


G 1 n 














8 5 










9 0 










9 5 








CAG 


TTC 


AAG 


GAA 


GAG 


CTG 


GAT 


GTC 


CTG 


ACC 


GCA 


GAC 


GGC 


ATC 


AAG 


AAA 




3 36 


G 1 n 


Phe 


Lys 


G I u 


G 1 u 


Leu 


Asp 


Va l 


Leu 


Th r 


A 1 a 


Asp 


G 1 y 


I 1 e 


Lys 


Lys 












1 0 0 










1 0 5 










1 1 0 










AGC 


ACG 


GGC 


AAG 


GCC 


TGA 









3 54 



Ser Thr 



G 1 y 
1 1 5 



Lys Ala 



50 



(16) 



29 



mi : 

Me t 
Ph e 
1 

1 0 
Ph e 
G 1 n 



Leu 
S e r 



Ser 
Leu 
6 5 

Ser 
Ly s 

9 0 
G 1 n 
Th r 



[0102] ffi?iJ#-Sf : 5 
12?iJO)^$ : 4 0 5 

ffimom : mm. 



Me t 
Th r 



A 1 a 
Leu 



G 1 u Gin 
Ser Ala 



G 1 y 
L y s 
50 

Leu 
G 1 u 

7 5 
A r g 
Leu 



Ph e 
A 1 a 



Ser Th r 



A s n Met 
G 1 u Gin 



A 1 a 
Leu 



Leu 
A s n 
3 5 

Leu 
Va 1 

6 0 
A 1 a 
Th r 



L y s 
Asp 



Pro 
A 1 a 
20 

Th r 
A 1 a 

4 5 
A s n 
G 1 n 



A 1 a 
A 1 a 



Gin Met 
Ser Ala 



G 1 u 
G 1 y 
1 0 0 



G 1 y Ly s 
1 1 5 



Asp 
Me t 
5 

Leu 
Ser 

30 
A r g 
T y r 



Va 1 lie Ly s 
Gin G 1 y 



ftMW- 1 0- 1 08 6 82 
30 

Ser 



1 5 
Th r 
A s n 



A r g 
I 1 e 



Leu 
A 1 a 



G 1 n 
G 1 u 



G 1 n 
Asp 



Leu 
Th r 



Leu 
Ser 



G 1 y 
G 1 n 
7 0 

Asp 
G 1 y 

9 5 
Leu 
Ly s 



G 1 n 
G 1 n 
5 5 



Th r Va 1 
Leu 



Ty r A s n 



4 0 



2 5 



Leu Ala 



Ala Va 1 



8 0 
Asp 
G 1 n 



Asp 
L y s 



Leu 
Leu 
8 5 

G 1 u 
1 1 e 

1 1 0 
A 1 a 



* S^iJCD^S : qenomi c DNA 



G 1 n 



lie Gin 



Va 1 Leu 



1 0 5 



ATG 


AGC 


GCA 


CAA 


TCC 


CTG 


G A A 


GTA 


GGC 


CAG 


A AG 


GCC 


CGT 


CTC 


AGC 


A AG 




48 


Me t 


Ser 


A 1 a 


G 1 n 


Ser 


Leu 


G 1 u 


Va 1 


G 1 y 


G 1 n 


L y s 


A 1 a 


A r g 


Leu 

5 


Ser 


Ly s 






1 

1 0 










1 5 








CGG 


TTC 


GGG 


GCG 


GCG 


GAG 


GTA 


GCC 


GCC 


TTC 


GCC 


GCG 


CTC 


TCG. 


GAG 


GAC 




96 


A r g 


P h e 


G 1 y 


A i a 


A 1 a 


G 1 u 


Va 1 


A 1 a 


A 1 a 


Ph e 


A 1 a 


A 1 a 


Leu 


S e r 


G 1 u 


Asp 












2 0 










2 5 










30 










TTC 


AAC 


CCC 


CTG 


CAC 


CTG 


GAC 


CCG 


GCC 


TTC 


GCC 


GCC 


ACC 


ACG 


GCG 


TTC 




1 44 


Ph e 


A s n 


Pro 


Leu 


His 


Leu 


Asp 


Pro 


A 1 a 



(17) 



31 



<8K§¥ 1 0- 1 0 8 6 8 2 
32 



Phe 


A 1 a 


A 1 

A 1 a 


T h r 


Th r 


A 1 

A 1 a 


Phe 










3 5 










4 0 










4 5 












GAG 


CGG 


/*> /™* 

c c c 


A T* A 

ATA 


GTC 


C AC 


GGC 


A 1 U 


L/ 1 Lj 


CTC 


GCC 


AGC 


CTC 


TTC 


TC C 


G GG 






G 1 u 


A r g 


Pro 


I 1 e 


V a 1 


T T 

H l s 


G 1 y 


Met 


Leu 


Leu 


A 1 a 


Ser 


Leu 


Phe 


Ser 


G 1 y 








5 0 










5 5 










6 0 














CTG 


CTG 


GGC 


C AG 


C AG 


TTG 


C CG 


r* r* 


A A Lj 


GGG 


AGC 


ATC 


TAT 


CTG 


/-« /-» »-p 
GGT 


A A 

C A A 




dj 4 U 


Leu 


Leu 


G 1 y 


G 1 n 


G 1 n 


Leu 


Pro 


G 1 y 


L y s 


G 1 y 


Ser 


I 1 e 


Ty r 


Leu 


G 1 y 


G 1 n 






6 5 










7 0 










7 5 
















AGC 


CTC 


AGC 


TTC 


AAG 


CTG 


COG 




T T T* 
1 1 1 


GTC 


GGG 


GAC 


GAG 


f-s i-r* 

GTG 


ACG 


GCC 




O Q Q 
^ O O 


Ser 


Leu 


Ser 


Phe 


L y s 


Leu 


Pro 


V a 1 


r n e 


Va 1 


G 1 y 


Asp 


G 1 u 


V a 1 


Th r 


A 1 „ 

A 1 a 














8 5 










9 0 










9 5 








GAG 


rr*. 

GTG 


GAG 


GTG 


ACC 


GCC 


t t 
C I I 


c 




GAC 


A AG 


y> 

ccc 


ATC 


GCC 


ACC 


C 1 G 




o o o 
o o b 


G 1 u 


V a 1 


G 1 u 


Va 1 


T h r 


A 1 — 

A 1 a 


T ^ 

Leu 


Arg 


G I u 


Asp 


L y s 


Pro 


I 1 e 


A 1 

A 1 a 


Th r 


Leu 












1 0 0 










1 A c 

10 5 










1 1 0 










ACC 


ACC 


CGC 


ATC 


TTC 


ACC 


CAA 


GGC 


GGC 


GCC 


CTC 


GCC 


GTG 


ACG 


GGG 


GAA 




3 8 4 


Th r 


Th r 


Arg 


I 1 e 


Phe 


Th r 


G 1 n 


G 1 y 


G 1 y 


A 1 a 


Leu 


A 1 a 


Va 1 


Th r 


G 1 y 


G 1 u 










1 1 5 










1 2 0 










1 2 5 












GCC 


GTG 


GTC 


AAG 


CTG 


CCT 


T A A 






















40 5 


A 1 a 


Va 1 


Va 1 


L y s 


Leu 


Pro 









[0103] : 6 

ffim<D&2 : 1 34 

ie^j : 

Me t 
G 1 n 
1 

1 0 
Arg 
Ph e 



1 30 



:HJKR 



*40 

Ser Ala Gin Ser 
Lys Ala Arg Leu 



Phe G 1 y 
Ala Ala 



A 1 a 
Leu 
2 0 



Phe Asn Pro Leu 



A 1 a 

Ser 

30 
H i s 



Leu 
Ser 

1 5 
G 1 u 
G 1 u 



G 1 u Va 1 G 1 y 
Lys 



V a 1 Ala Ala 
Asp 

2 5 



Leu Asp Pro Ala 



(18) 1 0 - 1 08 6 8 2 

33 34 

Phe Ala Ala Thr Thr Ala Phe 

3 5 40 
4 5 

Glu Arg Pro lie Val His Gly Met Leu 
Leu Ala Ser Leu Phe Ser Gly 
5 0 5 5 

6 0 

Leu Leu Gly Gin Gin Leu Pro Gly Lys 
Gly Ser lie Tyr Leu Gly Gin 
65 70 

7 5 8 0 

Ser Leu Ser Phe Lys Leu Pro Val Phe 
Val Gly Asp Glu Val Thr Ala 

85 

9 0 9 5 

Glu Val Glu Val Thr Ala Leu Arg Glu 
Asp Lys Pro lie Ala Thr Leu 

10 0 10 5 

110 

Thr Thr Arg lie Phe Thr Gin Gly Gly 
Ala Leu Ala Val Thr Gly Glu 

115 120 
1 2 5 

Ala Val Val Lys Leu Pro 

1 3 0 

[0104] m?m^ : 7 * IMOifc : -*tl 

i3fll©63 : 2 7 h^P^- : iS&tt 

%ffi\(om : * k?u©«8i : i&<o&wt (£$d n a > 

CCSCCSTGGA TCAAYAAGTW YTAYATC 27 

[0105] @e?iJ#^ : 8 : -*H 

KWOSS : 2 7 h#n3/- : fiMK 

IB^iJcDM : S» 385 : ffcO^K (^f&D N A ) 

E?iJ : 

SAGCCASGCS GTCCARTCSG CCCACCA 27 
[0106] K9J#-Sf : 9 *EW©tt« 
te^JCOS^ : 3 1 8 7 ^SrH^ie^ : CDS 

15?|J<D^ : $18 SfiEtiSt : 384 . . 734 

M0& : -*« JUte^E*! : CDS 

h #PJ/- : OtMIX 40 : 830. .2611 

SSWGtflJH : genomic DNA * 

iS*J : 

AGATCTGGAC CGGGGTCCTG GCCTCGGCCA CGCCGGCGAG GOCCAGCGCC CAGCAACCGA 60 
GCACCAGGGC GAGAGGTTTC ATCGGGATTC CTTGGCACTC TGAATGACCT GCCAGCCTAT 120 
CAGCCCGGCG CCGGTGCGCC GAGOGCGCOC CGGCCCAGT GCCTCACCTC TCGTCTGATC 180 
CGCCTCCCTC GACGOGCCTC CCTGACAAAA AAATTCAAAC ACAAATTAAC ATTTATCTCA 240 
TTTACACCAA ACCGCATTTG GTTGCAGAAT GCTCAAACGT GTGTTTGWC AGAGCAAGCA 300 
ACACCTAAAC AGGGATGACA TGCAGTACCC CTAAGAAGGG CCGATTGGCC CACAACAACA 360 
CTGTTCTGCC GAACTGGAGA CCG ATG ATG AAT ATG GAC CTG ATC AAG AGC 410 

Met Met Asn Met Asp Val lie Lys Ser 



(19) »HJ¥ 1 0- 1 08 682 

35 36 

1 5 

TTT ACC GAG CAG ATG CAA GGC TTC GCC GCC CCC CTC ACC CGC TAC MC 458 
Phe Thr Glu Gin Met Gin Gly Phe Ala Ala Pro Leu Thr Arq Tyr Asn 
10 15 20 25 

CAG CTG CTG GCC AGC AAC ATC GAA CAG CTG ACC CGG TTG CAG CTG GCC 506 
Gin Leu Leu Ala Ser Asn He Glu Gin Leu Thr Arq Leu Gin Leu Ala 

30 35 40 

TCC GCC AAC GCC TAC GCC GAA CTG GGC CTC AAC CAG TTG CAG GCC CTG 554 
Ser Ala Asn Ala Tyr Ala Glu Leu Gly Leu Asn Gin Leu Gin Ala Val 

45 50 55 

AGC AAG CTC CAG GAC ACC CAG AGC CTG GCG GCC CTG GGC ACA CTG CM 602 
Ser Lys Val Gin Asp Thr Gin Ser Leu Ala Ala Leu Gly Thr Val Gin 

60 65 70 

CTG GAG ACC GCC AGC CAG CTC TCC CGC CAG ATG CTG GAT GAC ATC CAG 650 
Leu Glu Thr Ala Ser Gin Leu Ser Arq Gin Met Leu Asp Asp He Gin 

75 80 85 

AAG CTG AGC GCC CTC GGC CAG CAG TTC AAG GAA GAG CTG GAT CTC CTG 698 
Lys Leu Ser Ala Leu Gly Gin Gin Phe Lys Glu Glu Leu Asp Val Leu 
90 95 100 105 

ACC GCA GAC GGC ATC AAG AAA AGC ACG GGC AAG GCC TGATAACCCC 744 
Thr Ala Asp Gly lie Lys Lys Ser Thr Gly Lys Ala 

110 115 
TGGCTGCCCG TTCGGGCAGC CACATCTCCC CATGACTCGA CGCTACGGGC TAGTTCCCGC 804 
CTCGGCTCTG GCTGAAGGAG AGCAC ATG AGC CAA CCA TCT TAT GGC CCG CTG 856 

Met Ser Gin Pro Ser Tyr Gly Pro Leu 
1 5 

TTC GAG GCC CTG GCC CAC TAC AAT GAC AAG CTG CTG GCC ATG GCC AAG 904 
Phe Glu Ala Leu Ala His Tyr Asn Asp Lys Leu Leu Ala Met Ala Lys 
10 15 20 25 

GCC CAG ACA GAG CGC ACC GCC CAG GCG CTG CTG CAG ACC AAT CTG GAC 952 
Ala Gin Thr Glu Arq Thr Ala Gin Ala Leu Leu Gin Thr Asn Leu Asp 

30 35 40 

CAT CTG GGC CAG CTG CTG GAG CAG GGC AGC CAG CAA CCC TGG CAG CTG 1000 
Asp Leu Gly Gin Val Leu Glu Gin Gly Ser Gin Gin Pro Trp Gin Leu 

45 50 55 

ATC CAG GCC CAG ATG AAC TGG TGG CAG GAT CAG CTC AAG CTG ATG CAG 1048 
He Gin Ala Gin Met Asn Trp Trp Gin Asp Gin Leu Lys Leu Met Gin 

60 65 70 

CAC ACC CTG CTC AAA AGC GCA GGC CAG CCG AGC GAG CCG CTG ATC ACC 1096 
His Thr Leu Leu Lys Ser Ala Gly Gin Pro Ser Glu Pro Val He Thr 

75 80 85 

CCG GAG CGC AGC GAT CGC CGC TTC AAG GCC CAG GCC TGG AGC GAA CAA 1144 
Pro Glu Arq Ser Asp Arq Arq Phe Lys Ala Glu Ala Trp Ser Glu CI n 
90 95 100 105 

CCC ATC TAT GAC TAC CTC AAG CAG TCC TAC CTG CTC ACC GCC AGG CAC 1192 
Pro He Tyr Asp Tyr Leu Lys Gin Ser Tyr Leu Leu Thr Ala Arq His 

110 115 120 

CTG CTG GCC TCG CTG GAT GCC CTG GAG GGC CTC CCC CAG AAG AGC CGG 1240 
Leu Leu Ala Ser Val Asp Ala Leu Glu Gly Val Pro Gin Lys Ser Arq 
125 130 135 



37 

CAC COG CTG 
Glu Arq Leu 
140 

AGC AAC TTC 
Ser Asn Phe 

155 
TCC GAC GGC 
Ser Asp Gly 
170 

CTG GAG CGC 
Leu Glu Arq 

GCC TTC GAG 
Ala Phe Glu 

CAG CGC ACC 
Gin Arq Thr 

220 

ACC CTG GGC 
Thr Val Gly 

235 
TAC TAC ATC 
Tyr Tyr lie 
250 

CTC GCC CAG 
Val Ala Gin 

CTG GCC CAG 
Val Ala Gin 

ATC GCC GCC 
He Ala Ala 
300 

CAC GGC ATC 
His Gly lie 

315 
GGC TGG CTG 
Gly Trp Leu 
330 

CTG TTC ACT 
Leu Phe Thr 

TTC ATC CAC 
Phe lie His 

AAG GGC ATC 
Lys Gly He 
380 

CGG GAL AAC 
Arq Glu Asn 



CGT TTC TTC 
Arq Phe Phe 

CTG GCC ACC 
Leu Ala Thr 

CAG AAC CTG 
Gin Asn Leu 
175 

AGC GCC GAT 
Ser Ala Asp 

190 
CTC GGG CGG 
Leu Gly Arq 
205 

GAG CTC TAT 
Glu Leu Tyr 

AAG ACA OCT 
Lys Thr Pro 

ATG GAC ATG 
Met Asp Met 
255 

GGC CAG ACG 
Gly Gin Thr 

270 
GCC CAA ATC 
Ala Gin He 
285 

CTG GAC GGC 
Leu Asp Gly 

GGC TAC TGC 
Gly Tyr Cys 

GCG OCG CGG 
Ala Ala Arq 
335 

ACC CTG CTG 
Thr Leu Leu 

350 
GAG CCC ATC 
Glu Pro He 
365 

ATG GAC OGG 
Met Asp Gly 

AGC CTC TAC 
Ser Leu Tyr 



(20) 

ACC CGC CAG TAC 
Thr Arq Gin Tyr 
145 

AAC CCC GAG CTG 
Asn Pro Glu Leu 
160 

CTG CGC GGA CTG 
Val Arq Gly Leu 



CAG CTC 
Gin Leu 

GAT CTG 
Asp Leu 

GAG CTC 
Glu Leu 
225 
GTG CTG 
Val Leu 
240 

CGG CCC 
Arq Pro 

GTA TTC 
Val Phe 

GAT CTC 
Asp Leu 

CTG GAG 
Val Glu 
305 
ATC GGC 
He Gly 
320 

CGC CAG 
Arq Gin 

GAC TTC 
Asp Phe 

ATA GCG 
He Ala 

CGC CAG 
Arq Gin 
385 
TGG AAC 
Trp Asn 



AAC ATC 
Asn He 
195 
GCC CTG 
Ala Leu 
210 

ATT CAG 
He Gin 

ATA CTG 
II e Val 

CAG AAC 
Gin Asn 

ATG ATC 
Met He 
275 
GAC GAC 
Asp Asp 
290 

GCG GCC 
Ala Ala 

GGC ACC 
Gly Thr 

AAG CAG 
Lys Gin 

TCC CAG 
Ser Gin 
355 
GCG CTC 
Ala Leu 
370 

CTG GCG 
Leu Ala 

TAC TAC 
Tyr Tyr 



CTC AAC 
Val Asn 

CTC AAC 
Leu Lys 
165 
GCC CTC 
Ala Leu 
180 

CGC CTG 
Arq Leu 

ACC CCG 
Thr Pro 

TAC AGC 
Tyr Ser 

OCG CGC 
Pro Pro 
245 
TCC CTG 
Ser Leu 
260 

TCC TGG 
Ser Trp 

TAC CTG 
Tyr Val 

ACC GGC 
Thr Gly 

GCC CTG 
Ala Leu 
325 
CGG CTG 
Arq Val 
340 

CCC GOG 
Pro Gly 

CAG GCG 
Glu Ala 

CTC TCC 
Val Ser 

ATC GAC 
He Asp 



8fBB¥ 1 0- 1 0 8 682 
38 

GCC ATC GCC GCC 1288 
Ala Met Ala Pro 
150 

CTG ACC CTG GAG 1336 
Leu Thr Leu Glu 



TTG GCC 
Leu Ala 

ACC GAC 
Thr Asp 

GGC CGG 
Gly Arq 
215 
CCG ACT 
Pro Thr 
230 

TTC ATC 
Phe He 

CTC GCC 
Val Ala 

CGC AAC 
Arq Asn 

CTG GAT 
Val Asp 
295 
GAG CGG 
Glu Arq 
310 

TCG CTC 
Ser Leu 

CGC ACC 
Arq Thr 

GAG CTT 
Glu Leu 

CAA AAT 
Gin Asn 
375 
TTC AGC 
Phe Ser 
390 

AGC TAC 
Ser Tyr 



GAG GAT 
Glu Asp 
185 
GAA TCC 
Glu Ser 
200 

CTG CTG 
Val Val 

ACC GAG 
Thr Glu 

AAC AAG 
Asn Lys 

TGG CTG 
Trp Leu 
265 
CCG GGC 
Pro Gly 
280 

GGC CTC 
Gly Val 

GAG CTG 
Glu Val 

GCC ATG 
Ala Met 

GCC ACC 
Ala Thr 
345 
GGC ATC 
Gly He 
360 

GAG GCC 
Glu Ala 

CTG CTG 
Leu Leu 

CTC AAG 
Leu Lys 



1384 



1432 



1480 



1528 



1576 



1624 



1672 



1720 



1768 



1816 



1864 



1912 



1960 



2008 



2056 



(21) 1 0- 1 0 8 68 2 

39 40 
395 400 405 

OGT CAG AGC CCG CTG OCC TTC GAT CTG CTG CAC TGG AAC AGC GAC AGC 2104 
ay Gin Ser Pro Val Ala Phe Asp Leu Leu His Trp Asn Ser Asp Ser 
410 415 420 425 

ACC AAT CTG GCG GGC AAG AGC CAC AAC AGC CTG CTG CGC CGT CTC TAC 2152 
Tli r Asn Val Ala Gly Lys Thr His Asn Ser Leu Leu Arq Arq Leu Tyr 

430 435 440 

CTG GAG AAC CAG CTG CTG AAG GGG GAG CTC MG ATC CGC AAC ACC CGC 2200 
Leu Glu Asn Gin Leu Val Lys Gly Glu Leu Lys He Arq Asn Thr Arq 

445 450 455 

ATC GAT CTC GGC AAG GTG AAG ACC CCT CTG CTG CTC GTG TCG GCG CTG 2248 
He Asp Leu Gly Lys Val Lys Thr Pro Val Leu Leu Val Ser Ala Val 

460 465 470 

CAC GAT CAC ATC GCC CTC TGG CAG GGC ACC TGG CAG GGC ATG AAG CTG 2296 
Asp Asp His lie Ala Leu Trp Gin Gly Thr Trp Gin Gly Met Lys Leu 

475 480 485 

TTT GGC GGG GAG CAG GGC TTC CTC CTG GCG CAG TCC GGC CAC ATC GCC 2344 
Phe Gly Gly Glu Gin Arq Phe Leu Leu Ala Glu Ser Gly His He Ala 
490 495 500 505 

GGC ATC ATC AAC CCG CCG GCC GCC AAC AAG TAC GGC TTC TGG CAC AAC 2392 
Gly He He Asn Pro Pro Ala Ala Asn Lys Tyr Gly Phe Trp His Asn 

510 515 520 

GGG GCC GAG GCC GAG AGC CCG GAG AGC TGG CTC GCA GGG GCG ACG CAC 2440 
Gly Ala Glu Ala Glu Ser Pro Glu Ser Trp Leu Ala Gly Ala Thr His 
525 530 535 

/ CAG GGC GGC TCC TGG TGG CCC GAG ATG ATG GGC TTT ATC CAG AAC CCT 2488 

Gin Gly Gly Ser Trp Trp Pro Glu Met Met Gly Phe He Gin Asn Arq 

540 545 550 

(AC GAA GGG TCA GAG OCC CTC CCC GCG CGG CTC COG GAG GAA GGG CTG 2536 
Asp Glu Gly Ser Glu Pro Val Pro Ala Arq Val Pro Glu Glu Gly Leu 

555 560 565 

GCC CCC GCC CCC GGC CAC TAT CTC AAG CTG CGG CTC AAC CCC CTG TTT 2584 
Ala Pro Ala Pro Gly His Tyr Val Lys Val Arq Leu Asn Pro Val Fhe 
570 575 580 585 

GCC TGC CCA ACA GAG CAG GAC GCC GCA TGAGCGCACA ATCCCTGGAA 2631 
Ala Cys Pro Thr Glu Glu Asp Ala Ala 

590 

GTAGGCCAGA AGGCCCCTCT CAGCAAGCGG TTOGGGGCGG CGGAGCTAGC CGCCTTCGCC 2691 
GCGCTCTCGG AGGACTTCAA CCCCCTGCAC CTGGACCCGG CCTTCGCCGC CACCACGGCG 2751 
TTCGAGCGCC CCATACTCCA CGGCATGCTG CTCGCCAGCC TCTTCTCCGG GCTGCTGGGC 2811 
CAGCAGTTGC CGGGCAAGGG GAGCATCTAT CTGGCTCAAA CCCTCAGOT CAAGCTGCCG 2871 
GTCTTTGTCG GGGACGAGCT GACGGCCGAG GTGGAGGTGA CCGCCOTCC CGAGGACAAG 2931 
CCCATCGCCA CCCTCACCAC CCCCATCTTC ACCCAAGGCG GCGCCCTCGC CCTGAOGGGG 2991 
CAAGCCGTGG TCAAGCTGCC TTAAGCACCG GCGGCACGCA GGCACAATCA GCCCGGCCCC 3051 
TGCCGGGCTG ATTCTTCTCC CCCGCTCCOC TTGCCCCCTT TTTCGGGGCA ATTTGGCCCA 3111 
GGCCCTTTCC CTGCCCCGCC TAACTGCCTA AAATGGCCGC CCTGCCCTCT AGGCATTCAT 3171 
CCAGCTAGAG GAATTC 3187 
[0107] : 1 0 mD®L : 

im<D&$ : 3 1 8 7 htf US?- : g&R 

ffi?i\<D$l : 50 iE?lJ<E>ffi^ : qenomic DMA 



(22) 1 0- 1 0 8 6 8 2 

41 42 

i2?ij<7)t#® * #&(4^ : 26n . . 3012 

wmmtm : CDS * 

KF'J : 

AGATCTGGAC CGGGCTGCTG GCCTGGGCCA CGCCGGCGAG COCCAGCGCG GAGCAACCGA 60 
OCAGCAGGCC GAGAGGTTTC ATCGGGATTC CTTGCCACTC TGAATGACCT GCCAGOCTAT 120 
CACCGCGGCG CCCCTGCCGC GAGGGCGCGC CGGACCCACT GCCTCACCTC TCCTCTGATC 180 
CGCCTCCCTC GACGGGCGTC CCTGACAAM AAATTCAAAC AGAAATTAAC ATTTATCTCA 240 
TTTACACCAA ACCGCATTTG GTTGCAGAAT GCTCAAACGT GTGTTTGAAC AGAGCAAGCA 300 
ACACGTAAAC AGGGATGACA TGCAGTACCC GTMGAAGGG CCGATTGGCC CACAACAACA 360 
CTGTTCTGCC GAACTGGAGA CCGATGATGA ATATGGACGT GATCAAGAGC TTTACCGAGC 420 
AGATGCAAGG CTTCGCCGCC CCCCTCACCC GCTACAACCA GCTGCTGGCC AGCAACATCG 480 
AACACCTGAC CCGGTTGCAG CTGGCCTCCG CCMCGCCTA CGCCGAACTG CGCCTCAACC 540 
AGTTGCAGGC CGTGAGCAAG GTGCAGGACA CCCAGAGCCT GGCGGCCCTC GGCACAGTGC 600 
AACTGGAGAC CGCCAGCCAG CTCTCCCGCC AGATGCTGGA TGACATCCAG AAGCTGAGCG 660 
CCCTCGGCCA GCAGTTCAAG GAAGAGCTGG ATGTCCTGAC CGCAGACGGC ATCAAGAAAA 720 
GCACGGGCAA GGCCTGATAA CCCOGGCTG CCCGTTCGGG CAGCCAGATC TCCCCATGAC 780 
TCGACGCTAC GGGOAGTTC CCGCCTCGGG TGTGGGTGAA GGAGAGCACA TGAGCCAACC 840 
ATCTTATGGC CCGCTGTTCG AGGCCCTGGC CCACTACAAT GACAAGCTGC TGGCCATGGC 900 
CAAGGCCCAG ACAGAGCGCA CCGCCCAGGC GCTGCTGCAG ACCAATCTGG ACGATCTGGG 960 
CCAGGTGCTG GAGCAGGGCA GCCAGCAACC CTGGCAGCTC ATCCAGGCCC AGATGAACTG 1020 
GTGGCAGGAT CAGCTCAAGC TGATGCAGCA CACCCTGCTC AAAAGCGCAG GCCAGCCGAG 1080 
CGAGCCGGTG ATCACCCCGG AGCGCAGCGA TCGCCGCTTC AAGGCCGAGG CCTGGAGCGA 1140 
ACAACCCATC TATGACTACC TCAAGCAGTC CTACCTGCTC ACCGCCAGGC ACCTGCTGGC 1200 
CTCGGTGGAT GCCCTGGAGG GCGTCCCCCA GAAGAGCCGG GAGCGGCTGC GTTTCTTCAC 1260 
CCGCCAGTAC GTCAACGCCA TGGCCCCCAG CAACTTCCTG GGCACCAACC CCGAGCTGCT 1320 
CAAGCTGACC CTGGAGTCCG ACGGCCAGAA CCTGGTGCGC GGACTGGCCC TCTTGGCCGA 1380 
GGATCTGGAG CGCAGCGCCG ATCAGCTCM CATCCGCCTG ACCGACGAAT CCGCCTTCGA 1440 
GCTCGGGCGG GATCTGGCCC TGAGCCCGGG CCGGCTGGTG CAGCGCACCG AGCTCTATGA 1500 
GCTCATTCAG TACAGCCCGA CTACCGAGAC GGTGGGCAAG ACACCTGTGC TGATAGTGCC 1560 
GCCCTTCATC AACAAGTACT ACATCATGGA CATGCGGCCC CAGAACTCCC TGGTCGCCTG 1620 
GCTGGTCGCC CAGGGCCAGA CGGTATTCAT GATCTCCrGG CGCAACCCGG GCCTGGCCCA 1680 
GGCCCAAATC GATCTCGACG ACTACGTGCT" GGATGGCCTC ATCGCCGCCC TGGACGGCGT 1740 
GGAGGGGGCC ACCGGCGAGC GGGAGGTGCA CGGCATCGGC TACTGCATCG GCGGCACCGC 1800 
CCTGTCGCTC GCCATGGGCT GGCTGGCCGC GCGGCGCCAG AAGCAGCGGG TGCGCACCGC 1860 
CACCCTGTTC ACTACCCTGC TGGAOTCTC CCAGCCCGGG GAGCTTGGCA TCTTCATCCA 1920 
GGAGCCCATC ATAGCGGCGC TCGAGGCGCA AAATGAGGCC AAGGGCATCA TGGACGGGCG 1980 
CCAGCTGGCG GTCTCCTTCA GCCTGCTGCG GGAGAACAGC CTCTACTGGA ACTACTACAT 2040 
CGACAGCTAC CTCAAGGGTC AGAGCCCGGT GGCCTTCGAT CTGCTGCACT GGAACAGCGA 2100 
CAGCACCAAT GTGGCGGGCA AGACCCACAA CAGCCTGCTG CGCCCTCTCT ACCTGGAGAA 2160 
CCAGGTGCTG AAGGGGGAGC TCAAGATCCG CAACACCCGC ATCGATCTCG GCAAGGTCAA 2220 
GACCCCTGTG CTGCTGGTGT CGGCGGTGGA CGATCACATC GCCCTCTGGC AGGGCACCTG 2280 
GCAGGGCATG AAGCTGTTTG GCGGGGAGCA GCGOTCCTC CTGGCGCACT CCGGCCACAT 2340 
CGCCGGCATC ATCAACCCGC CGGCCGCCAA CAAGTACGGC TTCTGGCACA ACGGGGCCGA 2400 
GGCCGAGAGC CCGGAGAGCT GGCTGGCAGG GGCGACGCAC CAGGGCGGCT CCTGGTGGCC 2460 
CGAGATGATG GGCTTTATCC AGAACCGTGA CGAAGGGTCA GAGCCCGTCC CCGCGCGGGT 2520 
CCCGGAGGAA GGGCTGGCCC CCGCCCCCGG CCACTATGTC AAGGTGCGGC TCAACCCCGT 2580 
CTTTGCCTGC CCAAGVGAGG AGGACGCCGC ATG AGC GCA CAA TCC CTG GAA GTA 2634 

Met Ser Ala Gin Ser Leu Glu Val 
1 5 

GGC CAG AAG GCC CGT CTC AGC AAG CGG TTC GGG GCG GCG GAG GTA GCC 2682 



(23) #08¥1 0- 1 0 8 6 8 2 

43 44 
Gly Gin Lys Ala Arg Leu Ser Lys Arq Phe Gly Ala Ala Glu Val Ala 

10 15 20 

GCC TTC GCC GCG CTC TCG GAG GAC TTC AAC OCC CTG CAC CTG GAC GCG 2730 
Ala Phe Ala Ala Leu Ser Glu Asp Phe Asn Pro Leu His Leu Asp Pro 
25 30 35 40 

GCC TTC GCC GCC ACC ACG GCG TTC GAG CGG CCC ATA CTC CAC GGC ATG 2778 
Ala Phe Ala Ala Thr Thr Ala Phe Glu Arq Pro He Val His Gly Met 

45 50 55 

CTG CTC GCC AGC CTC TTC TCC GGG CTG CTG GGC CAG CAG TTG CCG GGC 2826 
Leu Leu Ala Ser Leu Phe Ser Gly Leu Leu Gly Gin Gin Leu Pro Gly 
^ 60 65 70 

AAG GGG AGC ATC TAT CTG GCT CAA AGC CTC AGC TTC AAG CTG CCG CTC 2874 
Lys Gly Ser He Tyr Leu Gly Gin Ser Leu Ser Phe Lys Leu Pro Val 

75 80 85 

TTT CTC GGG GAC GAG CTG ACG GCC GAG CTG GAG CTG ACC GCC CTT CCC 2922 
Phe Val Gly Asp Glu Val Thr Ala Glu Val Glu Val Thr Ala Leu Arq 

90 95 100 

GAG GAC AAG CCC ATC GCC ACC CTG ACC ACC CGC ATC TTC ACC CAA GGC 2970 
Glu Asp Lys Pro He Ala Thr Leu Thr Thr Arq He Phe Thr Gin Gly 
105 110 115 120 

GGC GCC CTC GCC CTG ACG GGG GAA GCC CTG CTC AAG CTG CCT 3012 
Gly Ala Leu Ala Val Thr Gly Glu Ala Val Val Lys Leu Pro 

125 130 
TAAGCACCGG CGGCACGCAG GCACAATCAG CCCGGCCCCT GCCGGGCTGA TTCTTCTCCC 3072 
CCGCTCCGCT TGCCCCCTTT TTCGGGGCAA TTTGGCCCAG GCCCTTTCCC TGCCCOGCCT 3132 
AACTGCCTAA AATGGCCGCC CTGCCCTCTA GGCATTCATC CAGCTAGAGG AATTC 3187 

[0108] EJWI : 1 1 * : 

m?i\<D$t : mk * mnomm : footm. (^dna) 

AGTTCCCGCC TCGGCTCTCG CTGAA 25 

[0109] |5?JS# : 1 2 : -#fiR 

K?U©fiS : 2 5 r #n^~- : SiKft 

W^\<om : * ie?'J©Sffl : itiXD&M (^f&B N A ) 

I^iJ : 

GGCATATGCG CTCATGCGGC GTCCT 25 

[oiio] mm^ : 1 3 : -*« 

etuoss : mi * m\(omm : {mmt (£$d n a > 

GCCATATGAG CGCACAATCC CTGGAACTAG 30 

[0111] i^'J#-^ : 1 4 : 
KW<Dfi§ : 3 0 .h*OJ/- : KIRK 

E« : 

CTGGGATCCG CCGCTGCTTA AGGCAGCTTG 30 

[0112] iBW## : 1 5 ♦ h P>>- : MM* 

%ffl<Dmz : 2 o mnomm • f 



(24) 



10-108682 



45 46 
Ser Ala Gin Ser Leu Glu Val Gly Gin Lys Ala Arq Leu Ser Lys Arq 

15 10 15 

Phe Gly Ala Ala 
20 

[0113] ie^J#^ : 1 6 * : mm 

mm<D&2 : 2 1 mxomm f 

Met Ser Ala Gin Ser Leu Glu Val Gly Gin Lys Ala Arq Leu Ser Lys 

15 10 15 

Arq Phe Gly Ala Ala 

20 

[ mmmmam ) a [ a 2 ] s d s - # >; r *u a f ^jimsmnom 



[HI] 



(D 




(2) 



EcaRJ W« "-J" 




(3) 



EoaH 




(4) 



EcoBI *?» 
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[02] 



M 



2 



94fcDa 
67 kDa 




43 kDa 



30 kDa 




21. 1 kDa 




//(C 1 2 N 1/21 

C 1 2 R 1:05) 

(C 1 2 N 9/88 

C12R 1:05) 

(C 1 2 P 7/62 

C 1 2 R 1:05) 



(51) Int. CI / 



F I 



